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CLAIMS 
(57) [Claim(s)] 

[Claim 1] On a piezo-electric substrate, the comb mold polar zone which has two 
or more electrode fingers meets in the propagation direction of a surface acoustic 
wave. Are surface acoustic wave equipment of plurality and the vertical joint 
resonator mold currently formed, and at least one goes away, and, otherwise, 
about the mold polar zone the pitch of some electrode fingers from the edge 
which goes away and adjoins the mold polar zone It is surface acoustic wave 
equipment characterized by being set up smaller than the pitch of other parts and 
setting up smaller than the duty of the electrode finger of other parts the duty of 
the electrode finger which made said pitch small. 

[Claim 2] As opposed to the comb mold polar zone of both which adjoin each 
other mutually in surface acoustic wave equipment according to claim 1 It is the 
wavelength decided by the pitch of Iambdal2 and other electrode fingers in the 
wavelength decided by the pitch of the electrode finger which the electrode finger 
which changed the pitch is formed [ finger ], respectively and changed said pitch 
lambdah When it carries out, It is the electrode finger pitch with which two go 
away and which the mold polar zone adjoins 0.5lambdal2 Surface acoustic wave 
equipment characterized by carrying out abbreviation coincidence. 
[Claim 3] In surface acoustic wave equipment according to claim 1, the electrode 
finger which changed the pitch is formed in either of each comb mold polar zone 



which adjoins each other mutually. It is the wavelength decided by the pitch of 
Iambdal2 and other electrode fingers in the wavelength decided by the pitch of 
the electrode finger which changed said pitch lambdaM When it carries out, It is 
the electrode finger pitch with which two go away and which the mold polar zone 
adjoins 0.25lambdal1+0.25lambdal2 Surface acoustic wave equipment 
characterized by carrying out abbreviation coincidence. 
[Claim 4] In the comb mold polar zone which changed the pitch of some 
electrode fingers from the edge where said comb mold polar zone adjoins with 
the pitch of other electrode fingers of the comb mold polar zone in surface 
acoustic wave equipment according to claim 2 or 3 It is the electrode finger pitch 
of the part where the electrode finger which is not changed with the electrode 
finger which changed said pitch adjoins each other 0.25lambdal 1+0. 25lambdal2 
Surface acoustic wave equipment characterized by carrying out abbreviation 
coincidence. 

[Claim 5] Surface acoustic wave equipment characterized by having been 
smaller than the duty of the electrode finger of other parts of the comb mold polar 
zone, and making or more into 0.45 duty of the electrode finger which made said 
pitch small in surface acoustic wave equipment given in any [ claim 1 thru/or ] of 
4 they are. 

[Claim 6] On a piezo-electric substrate, the comb mold polar zone which has two 
or more electrode fingers meets in the propagation direction of a surface acoustic 
wave. The duty of the electrode finger which is surface acoustic wave equipment 
of plurality and the vertical joint resonator mold currently formed, and it is in any 
at least and which goes away two and adjoins each other between mold polar 
zone is set up smaller than the duty of the electrode finger of other parts. Surface 
acoustic wave equipment characterized by setting up smaller than electrode 
finger core spacing (electrode finger pitch) of other parts electrode finger core 
spacing which goes away two and adjoins each other between mold polar zone. 
[Claim 7] Surface acoustic wave equipment characterized by having balanced - 
unbalance I/O in surface acoustic wave equipment given in any [ claim 1 thru/or ] 



of 6 they are. [Claim 8] The communication device characterized by using 
surface acoustic wave equipment given in any [ claim 1 thru/or ] of 7 they are. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to surface acoustic wave equipment 
called the vertical joint resonator mold surface acoustic wave filter which formed 
the comb mold polar zone (it is described as IDT an INTADIJITARU transducer 
and the following) which has two or more electrode fingers along plurality and the 
propagation direction of a surface acoustic wave, and the communication device 
using it. 
[0002] 

[Description of the Prior Art] As a band pass filter of RF stage of a portable 
telephone, the surface acoustic wave filter (surface acoustic wave equipment) is 
used widely. As each engine performance for which a band pass filter is asked, 
low loss, the high magnitude of attenuation, a broadband, etc. are mentioned. 
Many invention concerning each above-mentioned engine performance also in a 
surface acoustic wave filter is made. 



[0003] It is removing the pitch of the conditions with which an electrode finger's is 
periodically located in a line in it through between two IDT(s) which adjoin each 
other like JP,5-267990,A as the approach of broadband-izing of the surface 
acoustic wave filter of a vertical joint resonator mold, and the electrode finger 
with which two adjacent IDT(s)'s specifically adjoin from 0.5 times of the 
wavelength decided by the pitch of an electrode finger, and the method of 
optimizing arrangement of resonance mode is used widely. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional case, even if it could broadband-ize, the insertion loss had the 
problem of getting worse. 

[0005] That is, if the distance between the electrode fingers with which each 
other is adjoined between two IDT(s) is removed from 0.5 times of the 
wavelength decided by the pitch of an electrode finger, the periodic continuity of 
the propagation path of a surface acoustic wave will worsen in the part. 36- 
degreeYcutX propagation LiTa03 especially using a leakage surface acoustic 
wave (Leakey wave) 64-degreeYcutX propagation LiNb03 etc. -- in the surface 
acoustic wave filter using a piezo-electric substrate, the loss by bulk wave 
radiation increased, and even if it could broadband-ize, the insertion loss 
(propagation loss) had the problem of getting worse. 
[0006] 

[Means for Solving the Problem] In order that the surface acoustic wave 
equipment of this invention may solve the above-mentioned problem, on a piezo- 
electric substrate IDT which has two or more electrode fingers meets in the 
propagation direction of a surface acoustic wave. Plurality, The pitch of some 
electrode fingers from the edge which is surface acoustic wave equipment of the 
vertical joint resonator mold currently formed, and adjoins other IDT(s) about at 
least one IDT It is characterized by being set up smaller than the pitch of other 
parts and setting up smaller than duty of the electrode finger of other parts the 
duty (henceforth [ it is described as duty and ] a metallization ratio) of the 



electrode finger which made said pitch small. 

[0007] In the surface acoustic wave filter of the vertical joint resonator mold which 
has two or more IDT(s) according to the above-mentioned configuration The 
pitch of some electrode fingers is made narrower than the pitch of the part of 
other of IDT from the edge where two IDT(s) adjoin each other. By setting up 
smaller than duty of the electrode finger of other parts, duty of the electrode 
finger (henceforth, ** pitch electrode finger) which furthermore narrowed this 
pitch It has the bandwidth more than the conventional technique and an EQC, 
and an insertion loss is small, and cannot cause proof-pressure degradation 
easily, and-izing of the electrode formation can be carried out [ easy ]. 
[0008] It is the wavelength decided by the pitch of Iambdal2 and other electrode 
fingers in the wavelength decided by the pitch of the electrode finger which the 
electrode finger which changed the pitch in the above-mentioned surface 
acoustic wave equipment to IDT of both which adjoin each other still more nearly 
mutually is formed [ finger ], respectively, and changed said pitch lambdaM It is 
the electrode finger pitch which two IDT(s) adjoin when it carries out 0.5lambdal2 
It is desirable to have carried out abbreviation coincidence. 
[0009] It is the electrode finger pitch which two IDT(s) adjoin when the electrode 
finger which changed the pitch is formed to IDT of both which adjoin each other 
mutually, respectively according to the above-mentioned configuration 
0.5lambdal2 Since the continuity of the surface acoustic wave which spreads 
between each above IDT by having carried out abbreviation coincidence is 
securable, degradation of an insertion loss can be controlled. 
[0010] every which adjoins each other still more nearly mutually with the above- 
mentioned surface acoustic wave equipment -- the wavelength decided by the 
pitch of Iambdal2 and other electrode fingers in the wavelength decided by the 
pitch of the electrode finger which the electrode finger which changed the pitch is 
formed [finger] in either of the IDT(s), and changed said pitch -- lambdaM ** -- 
when it carries out, it is desirable to have made 0.25lambdal1+0.25lambdal2 
carry out abbreviation coincidence of the electrode finger pitch which two IDT(s) 



adjoin 

[001 1] It is the electrode finger pitch which two IDT(s) adjoin when the electrode 
finger which changed the pitch is formed in each either of the IDT(s) which 
adjoins each other mutually according to the above-mentioned configuration 
0.25lambdal1+0.25lambdal2 Since the continuity of the surface acoustic wave 
which spreads between each above IDT by having carried out abbreviation 
coincidence is securable, degradation of an insertion loss can be controlled. 
[0012] It is the electrode finger pitch of the part where the electrode finger which 
is not changed with the electrode finger which changed said pitch in IDT adjoins 
each other which changed further the pitch of some electrode fingers from the 
edge where said IDT adjoins with the pitch of the electrode finger of other of IDT 
with the above-mentioned surface acoustic wave equipment 
0.25lambdal1+0.25lambdal2 It is desirable to have carried out abbreviation 
coincidence. 

[0013] It is the electrode finger pitch of the part where the electrode finger which 
is not changed with the electrode finger which changed said pitch according to 
the above-mentioned configuration adjoins each other 

0.25lambdal1+0.25lambdal2 By having carried out abbreviation coincidence, the 
continuity of the surface acoustic wave between the electrode fingers which are 
not changed with the electrode finger which changed said adjacent pitch can be 
secured more, and degradation of an insertion loss can be controlled. 
[0014] In the above-mentioned surface acoustic wave equipment, it is smaller 
than duty of the electrode finger of the part of other of IDT in duty of the electrode 
finger which made said pitch small, and good also as 0.45 or more. According to 
the above-mentioned configuration, -izing of the degradation control of an 
insertion loss can be carried out [ certain ] more by having been smaller than 
duty of the electrode finger of the part of other of IDT, and having made or more 
into 0.45 duty of the electrode finger which made the pitch small. 
[0015] In order that other surface acoustic wave equipments of this invention may 
solve the aforementioned technical problem, on a piezo-electric substrate IDT 



which has two or more electrode fingers meets in the propagation direction of a 
surface acoustic wave. Plurality, duty of the electrode finger which is surface 
acoustic wave equipment of the vertical joint resonator mold currently formed, 
and adjoins each other between which two IDT(s) at least is set up smaller than 
duty of the electrode finger of other parts. It is characterized by setting up smaller 
than electrode finger core spacing (electrode finger pitch) of other parts electrode 
finger core spacing which adjoins each other between two IDT(s). 
[0016] According to the above-mentioned configuration, by having set up smaller 
than duty of the electrode finger of other parts duty of the electrode finger which 
adjoins each other between which two IDT(s) at least, a passband is large, and 
generating of an electrostatic discharge can be controlled, and-izing of the 
processing on manufacture can be carried out [ easy ]. 
[0017] With the above-mentioned surface acoustic wave equipment, you may 
have balanced - unbalance I/O further. 

[0018] The communication device of this invention is characterized by using 
surface acoustic wave equipment given in above any they are, in order to solve 
said technical problem. 

[0019] According to the above-mentioned configuration, especially, since it is 
made to low loss as the surface acoustic wave equipment which could also 
miniaturize the communication device using the above-mentioned surface 
acoustic wave equipment since the miniaturization was attained in the GHz band 
100MHz or more, and was used was mentioned above, the surface acoustic 
wave equipment which has the function of a filter element or balanced - 
unbalance conversion can simplify circuitry, and can attain a miniaturization also 
from this point. 
[0020] 

[Embodiment of the Invention] It will be as follows if each gestalt of operation of 
this invention is explained based on drawing 1 R> 1 thru/or drawing 14 . 
[0021] The [first gestalt of operation] Drawing 1 is the schematic drawing of the 
electrode of the surface acoustic wave filter (surface acoustic wave equipment) in 



connection with the first gestalt of operation of this invention. The surface 
acoustic wave filter for EGSM(Extended Global System for Mobile 
Communications)-Rx (dispatch section) is mentioned as an example, and the first 
gestalt of future operations explains it. 

[0022] the filter of the first gestalt of this operation shows to drawing 1 -- as -- 40 
**5-degreeYcutX propagation LiTa03 from -- the surface acoustic wave filter is 
formed with aluminum electrode on the becoming substrate 30. The surface 
acoustic wave filter has composition which carried out two-step cascade 
connection of the filter section 1 and the filter section 2. 
[0023] Each filter sections 1 and 2 are vertical joint resonator mold filters same 
3IDT type, and the same is said of the detail of an electrode design. Each filter 
sections 1 and 2 are arranged, respectively so that the propagation direction of 
those surface acoustic waves may become mutual almost parallel and each IDT 
may become symmetrical mutually to an intermediate cable (imaginary line) 
parallel to the above-mentioned propagation direction of each filter sections 1 
and 2. 

[0024] In the filter section 1, IDT 4 and 5 is arranged to right and left (both sides 
which met in the propagation direction of a surface acoustic wave) of IDT14, and 
each reflectors 6 and 7 are formed so that these IDT(s) 3, 4, and 5 may be put 
from right and left. In the filter section 2, IDT 16 and 17 is arranged to right and 
left (both sides which met in the propagation direction of a surface acoustic 
wave) of IDT15, and each reflectors 18 and 19 are formed so that these IDT(s) 
15, 16, and 17 may be put from right and left. The terminal 9 by which the 
terminal 8 connected to IDT3 was connected to an input signal terminal and 
IDT15 is an output signal terminal. 

[0025] The pitch of several electrode fingers which adjoin the part and it which 
adjoin each other and meet between IDT3 and IDT4 and between IDT3 and IDT5 
is made narrower than other partial electrode fingers of IDT 3, 4, and 5 so that 
clearly from drawing 1 (part of the electrode finger 1 0 of drawing 1 , and the 
electrode finger 11). Incidentally, by drawing 1 , in order to make drawing brief, 



the number of an electrode finger is shown few. 

[0026] Moreover, duty of the electrode finger of the part of this electrode finger 10 
and the electrode finger 1 1 is set up so that it may become smaller than duty of 
the electrode finger of other parts of IDT 3, 4, and 5. 

[0027] The detailed design of the surface acoustic wave filter of a vertical joint 
resonator mold the wavelength decided by the pitch of the electrode finger which 
Iambdal2 and others are narrow and has not carried out wavelength decided by 
the pitch of the electrode finger (for example, electrode 10) which narrowed the 
pitch between IDT-IDT -- lambdaM **, when it carries out decussation width-of- 
face: -- 35.8lambdal1IDT number (order of IDT4, IDT3, and IDT5): -- (4)2525(4) / 
(4)27(4) (number of the electrode finger with which the inside of a parenthesis 
made the pitch small) 

IDT wavelength lambdaM : 4.19 micrometers and Iambdal2 : 3.90-micrometer 
reflector wavelength lambdaR:4.29-micrometer reflector number: -- 100 IDT-IDT 
spacing: -- each other is adjoined -- Wavelength lambdaM Iambdal2 The part 
inserted into each electrode finger adjoins each other spacing (spacing 12 of 
drawing 1 ):0.25lambdaM+0.25lambdal2. Wavelength Iambdal2 Spacing of the 
part inserted into the **** electrode finger : (Spacing 13 of drawing 1 ) 
0.50lambdal2IDT-reflector spacing : O.SOIambdaRIDTduty: -- wavelength -- 
lambdaM part [ of a pitch ] (electrode finger 14 of drawing 1 ): -- 0.73 waves -- 
Iambdal2 part [ of a pitch ] (electrode finger 1 0 and electrode finger 1 1 of drawing 
1 ): -- 0.60 reflector duty:0.55 electrode-layer thickness: -- 0.08lambdaM it is . 
[0028] As a comparison, the structure of the surface acoustic wave filter 
designed with the conventional technique is shown in drawing 2 as the first 
conventional example, the first conventional example -- the first gestalt of this 
operation - the same - 40 **5-degreeYcutX propagation LiTa03 from -- the 
surface acoustic wave filter is formed with aluminum electrode on the becoming 
substrate 30. 

[0029] The surface acoustic wave filter has the composition of having 
concatenated two steps of each filter sections 21 and 22. Each filter sections 21 



and 22 are the surface acoustic wave filters of a 3IDT type vertical joint resonator 
mold as well as the first gestalt of this operation, and its detail of the two filter 
sections 21 and an electrode design of 22 is mutually the same. When the 
detailed design of each filter sections 21 and 22 sets to lambdal wavelength 
mutually decided by the pitch of an equal electrode finger, Decussation width of 
face : A 56.7lambdallDT number : (Order of IDT23, IDT24, and IDT25) 
23/33/23IDT wavelength lambdal: 4.20-micrometer reflector wavelength 
lambdaR:4.28-micrometer reflector number: -- 1 10 IDT-IDT spacing: -- 
0.31lambdallDT-reflector spacing: -- 0.50lambdaRIDTduty:0.73 reflector 
duty:0.61 electrode-layer thickness: -- it is 0.08lambdal. 
[0030] The first gestalt of this operation and the frequency characteristics of the 
first conventional example are shown in drawing 3 . As for the frequency 
characteristics of the first gestalt of this operation, it turns out that the insertion 
loss in a passband is sharply improved as compared with the first conventional 
example. If it sees by the minimum insertion loss, with the first gestalt of this 
operation, about 0.4dB will have improved with about 1 .8dB to being about 2.2dB 
in the first conventional example. 

[0031] Moreover, in the first conventional example, although the pass band width 
of 4.0dB is about 40MHz from through level, according to the first gestalt of this 
operation, the same bandwidth is obtained from through level by 3.4dB. That is, it 
means that about 0.6dB insertion loss had improved in [ whole ] the passband. 
[0032] Why the insertion-loss improvement of only this was obtained is explained 
below. In the design of the surface acoustic wave filter of the vertical joint 
resonator mold of 3IDT type which does not use the ** pitch electrode finger of 
the first conventional example, when extending a passband, the passband was 
formed in the IDT-IDT spacing section other than zero-order mode and the 
secondary mode which shows IDT-IDT spacing to drawing 4 by considering as 
0.25lambdal order using three of resonance modes with the peak of the intensity 
distribution of a surface acoustic wave. 

[0033] However, a part discontinuous in the propagation path of a surface 



acoustic wave will occur by making IDT-IDT spacing into 0.25lambdal order in 
this case. In this discontinuous part, since the component emitted as a bulk wave 
increased, the problem that a propagation loss became large had arisen. 
[0034] On the other hand, in order to make small the component emitted as this 
bulk wave, when a part discontinuous as O.SOIambdal order was lost for IDT-IDT 
spacing, it becomes impossible to have used the three modes like [when making 
IDT-IDT spacing into 0.25lambdal order ], and there was a problem that-izing 
could not be carried out [ broadband ]. 

[0035] The first gestalt of this operation reduces loss by the component emitted 
as a bulk wave like the first conventional example while being set up so that a 
passband can be formed using three resonance modes in order to solve these 
two problems. 

[0036] That is, with the first gestalt of this operation, a passband can be formed 
now using three resonance modes by making partially the pitch of the electrode 
finger (for example, the electrode finger 10 and the electrode finger 11) of the 
part where IDT3 and each IDT 4 and 5 adjoin smaller than the pitch of the 
electrode finger (for example, electrode finger 14) of other parts. Furthermore, in 
the first gestalt of this operation, loss by the component emitted as a bulk wave 
like the first conventional example is reduced by setting up spacing (for example, 
spacing 13) of IDT3 and each IDT 4 and 5 by about 0.5 times the wavelength 
decided by the pitch of the electrode finger of IDT around it. 
[0037] Moreover, since the propagation loss of the surface acoustic wave itself 
becomes small to the wavelength of the surface acoustic wave which has 
generally spread the inside of a propagation path when the period of an electrode 
finger is small, in a part for a ** pitch electrode finger part, it is effective in loss of 
a surface acoustic wave being reduced. 

[0038] Consequently, with the first gestalt of this operation, as drawing 3 showed, 
it turns out that it has wide band width of face rather than the design of the first 
conventional example, and the small surface acoustic wave filter of an insertion 
loss is obtained. 



[0039] Moreover, in the first gestalt of this operation, since duty of a ** pitch 
electrode finger is made narrower than duty of other electrode fingers, the gap 
between electrode fingers is 0.57 micrometers between 0.78 micrometers and 
other electrode fingers between ** pitch electrode fingers, and the minimum gap 
between electrode fingers is a gap between the electrode fingers of others other 
than a ** pitch electrode finger. 

[0040] Generally, proof-pressure degradation of IDT of a surface acoustic wave 
filter is decided by the minimum gap between electrode fingers, and it tends to 
cause proof-pressure degradation, so that this value is small. Therefore, in the 
first gestalt of this operation, although the ** pitch electrode finger is used, the 
gap between the minimum electrode fingers turns into gaps between electrode 
fingers other than a ** pitch electrode finger, and the surface acoustic wave filter 
which cannot cause proof-pressure degradation in the case where a ** pitch 
electrode finger is not used, and an EQC, easily is obtained. 
[0041] Moreover, since the gap between electrode fingers of a ** pitch electrode 
finger is larger than the gap between electrode fingers of other electrode fingers, 
in a production process, it is hard to generate the poor omission in this part, and 
electrode formation can be ensured [ easily and ]. 

[0042] On the other hand, when duty of an electrode finger is made small, the 
component emitted as a bulk wave increases the surface acoustic wave which 
spreads the substrate 30 top which has piezoelectric [ of LT substrate etc. ]. 
Consequently, a propagation loss becomes large and an insertion loss increases. 
[0043] Since the component emitted as a bulk wave in the part of this ** pitch 
electrode finger increased like this invention also when only duty of a ** pitch 
electrode finger is made small, it was expected that a propagation loss becomes 
large. 

[0044] Therefore, it investigated whether duty of a ** pitch electrode finger could 
be made to what extent small. The approach of investigation makes duty of a ** 
pitch electrode finger smaller than duty of the electrode finger of other parts with 
the configuration of drawing 1 , and investigated change of the propagation loss 



accompanying it. The pitch of a ** pitch electrode finger is changed and the part 
from which an impedance changes in fact when changing duty is adjusted. 
[0045] The value of the propagation loss when making duty small is shown in 
drawing 5 . A propagation loss is the value which deducted loss by the 
mismatching of an impedance, and the ohmic loss by resisted part of an 
electrode finger from the insertion loss in a passband here. 
[0046] From drawing 5 , if duty is made small to 0.4, a propagation loss will 
increase to 1 .7dB. It was 1 .65dB when the propagation loss was similarly 
searched for in the first conventional example. Therefore, from drawing 5 , if duty 
is considered as 0.45 or more abbreviation, it can be said that a propagation loss 
can be suppressed equivalent or less than [ it ] to the first conventional example. 
[0047] In a passband, the magnitude of a propagation loss is not based on a 
frequency, but takes an almost fixed value. Therefore, if duty is considered as 
0.45 or more abbreviation, a propagation loss can be conventionally made small 
with a design in a passband below equivalent, consequently an insertion loss can 
be made small in a passband. 

[0048] Moreover, each property in the first conventional example (when it is 
made equal, without making duty of the part which made the pitch small smaller 
than duty of the electrode finger of other parts like the first gestalt of this 
operation) is indicated to be the first gestalt of this operation to drawing 6 and 
drawing 7 . Drawing 6 is the frequency characteristics of the amplitude (insertion 
loss). Drawing 7 R> 7 is the frequency characteristics of VSWR (Voltage 
Standing Wave Ratio, voltage standing wave ratio). With the first gestalt of this 
operation, duty of the part which made the pitch small, a pitch, and decussation 
width of face are changed as follows to the first conventional example. 
- wavelength -- Iambdal2 part [ of a pitch ] (electrode finger 10 and electrode 
finger 11 of drawing 1 ): -- pitch IDT wavelength Iambdal2 of the part which made 
0.13 smallness and a pitch smaller than the first conventional example : the first 
conventional example -- 0.01 -micrometer size and decussation width-of-face 
decussation width-of-face: -- the first conventional example -- 4.7lambdal1 The 



pitch other than Smallness duty The pitch of the part made small and 
decussation width of face were also changed for taking adjustment of an 
impedance. 

[0049] As are shown in drawing 7 , and about 0.1 1 ****s of VSWR of the first 
conventional example in the passband of EGSM-Rx (925MHz - 960MHz) are set 
to 1 .62 with the first gestalt of this operation to being 1 .73 and it is further shown 
in drawing 6 R> 6, since the minimum insertion loss is large, flattening of the 
frequency characteristics of the insertion loss in a passband is carried out, and 
the deflection in a passband is small. At this time, from through level, since the 
pass band width in 4dB is almost the same in the first gestalt and the first 
conventional example of this operation, the maximum insertion loss in the 
passband which is an essential property, and the manufacture tolerance which 
realizes it are not getting worse. 

[0050] As mentioned above, it sets in the surface acoustic wave filter of the 
vertical joint resonator mold which has three or more IDT(s) in this invention. The 
pitch of some electrode fingers from the edge where two IDT(s) adjoin is made 
narrower than the pitch of the electrode finger of the part of other of IDT. By 
making it smaller than duty of the electrode finger of other pitches, duty of the 
electrode finger which furthermore narrowed the pitch Pass band width is wide, 
an insertion loss and VSWR are small, electrode formation is easy, and the 
vertical joint resonator mold surface acoustic wave filter which cannot cause 
proof-pressure degradation easily is obtained. 

[0051] The [second gestalt of operation] The surface acoustic wave filter 
concerning the second gestalt of operation of this invention is explained below 
based on drawing 8 and drawing 9 . Drawing 8 and drawing 9 are each above- 
mentioned outline block diagram of IDT, and it is the enlarged drawing of a part 
with which, as for drawing 8 , the outline block diagram of the whole surface 
acoustic wave filter adjoins each other, and, as for drawing 9 , each IDT adjoins 
each other. 

[0052] With the second gestalt of this operation, the surface acoustic wave filter 



is formed with aluminum electrode on the substrate 30. drawing 8 -- setting -- 
right and left (it meets in the propagation direction of a surface acoustic wave -- 
as) of IDT41 -- every -- IDT 42 and 43 is arranged, and each reflectors 44 and 45 
are formed so that these IDT(s) 41 , 42, and 43 may be put. Each terminal 46 
connected to IDT 42 and 43 is an unbalanced input signal terminal. Each 
terminals 47 and 48 connected to each electrode finger part which IDT41 
intersects mutually, respectively are balanced output signal terminals. 
[0053] In drawing 8 , although each main spacing of the electrode finger 49 
besides IDT41 and each adjoining ** of IDT42, IDT41, and IDT43, the electrode 
finger 50, the electrode finger 51 , and the electrode finger 52 is smaller [ the 
wavelength decided by the pitch of the electrode finger of IDT for broadband- 
izing ] than 0.5 times, while neither has changed the main coordinate (it 
maintained), as for the electrode finger besides **, only the electrode digit is 
small. 

[0054] therefore -- for example, it is shown in drawing 9 -- as -- every -- the gap 
53 between electrode fingers of the electrode finger 51 of a part with which IDT 
41 and 43 adjoins each other, and the electrode finger 52 is larger than 
[ comparable as other gaps 60 between electrode fingers, or ] it, and the gap 56 
between electrode fingers of the electrode finger 51 , the gap 55 between 
electrode fingers of the electrode finger 54 and the electrode finger 52, and the 
electrode finger 54 is larger than other gaps 60 between electrode fingers. 
[0055] As a comparison, the enlarged drawing of a part with which IDT of the 
surface acoustic wave filter as the second conventional example adjoins drawing 
10 is shown. Since the configuration of those other than between IDT-IDT is the 
same as that of the second gestalt of this operation, detailed explanation is 
omitted here. In drawing 10 , duty of each electrode finger 61 besides ** of the 
part which IDT adjoins is the same as duty of other electrode fingers 62, 
therefore the gap 63 between electrode fingers besides ** is small as compared 
with the other gaps 64 between electrode fingers. 

[0056] Although mentioned with the second gestalt of this operation as the 



second conventional example for a comparison of the case where the electrode 
finger (finger) 61 from a different direction counters like drawing 10 , when the 
electrode finger from the same direction counters, it is the same like drawing 1 1 . 
[0057] Since the gap between electrode fingers besides ** which adjoins each 
other between IDT-IDT becomes larger to the same extent as other gaps 
between electrode fingers than it according to the structure of the second gestalt 
of this operation, in the etching process of a production process, it is prevented 
as compared with the second conventional example that poor aluminum etching 
occurs in this part. 

[0058] Thereby, with the second gestalt of this operation, the acoustical 
discontinuous part of a surface wave does not occur in the part of the gap 
between electrode fingers besides ** which adjoins each other between IDT-IDT, 
property degradation by the increment in loss etc. is avoided, generating of the 
malfunction by the short circuit between signal terminals or between signal 
terminal-grounding terminals is prevented, and electrode formation in a 
production process can be ensured easily. Moreover, it is hard to generate the 
electrostatic discharge in the part of the gap between electrode fingers besides ** 
which adjoins each other between IDT-IDT. 

[0059] In the second gestalt of this operation, although considered as 0.5 or less 
times of the wavelength it is decided in the pitch of an electrode finger that an 
IDT-IDT gap will be, the gap between electrode fingers besides ** which adjoins 
each other between IDT-IDT also in the case of 0.5 or more times becomes 
larger than the gap of other electrode fingers. 

[0060] Therefore, in the case of 0.5 or more times of the wavelength it is decided 
in the pitch of an electrode finger that the pitch IDT-IDT gap of the electrode 
finger which adjoins each other between IDT-IDT will be, the acoustical 
discontinuous part of a surface wave does not occur in this part, and property 
degradation by the increment in loss etc. does not take place, the malfunction by 
the short circuit between signal terminals does not occur, and electrode formation 
in a production process can be performed easily. Moreover, it is hard to generate 



the electrostatic discharge in this part. 

[0061] As mentioned above, in the surface acoustic wave filter of the vertical joint 
resonator mold which has three or more IDT(s), by making smaller than duty of 
other electrode fingers duty of the electrode finger which adjoins between two 
IDT(s), pass band width is wide, electrode formation is easy in a production 
process, and the surface acoustic wave filter of the vertical joint resonator mold 
with which an electrostatic discharge cannot happen easily is obtained in this 
invention. 

[0062] By the way, as the approach of broadband-izing of the surface acoustic 
wave filter of a vertical joint resonator mold, as indicated by JP,5-267990,A On 
the conditions and concrete target with which an electrode finger is periodically 
located in a line through between two adjacent IDT(s) By removing the pitch 
(IDT-IDT spacing) of the electrode finger with which two adjacent IDT(s) adjoin 
from 0.5 times of the wavelength (lambdal) decided by the pitch of the electrode 
finger of IDT The method of optimizing the arrangement of resonance mode 
shown in drawing 4 R> 4 is used widely, and becoming a broadband surface 
acoustic wave filter by making it smaller than especially 0.5 times is known. 
[0063] The value which asked drawing 12 for frequency spacing in the mode of B 
and C shown in drawing 4 when center frequency makes IDT-IDT spacing 
smaller than O.SIambdal in the vertical joint resonator mold surface acoustic 
wave filter for PCS-Rx which is 1960MHz by experiment is shown. 
[0064] Spacing of the resonance mode of the surface wave of B and C which 
shows IDT-IDT spacing to drawing 4 by making it smaller than O.SIambdal can 
obtain breadth, consequently larger pass band width. 

[0065] The surrounding electrode configuration between IDT-IDT when making 
this IDT-IDT spacing smaller than O.SIambdal is shown in drawing 13 . Since the 
main spacing 31 between electrode finger 34a which adjoins each other between 
two IDT(s)34 and 35, and 35a is smaller than 0.5lambdal, only the gap 32 
between electrode fingers in this part is narrow compared with the gap 33 
between electrode fingers in other parts. 



[0066] However, when the wavelength decided by the pitch of an electrode finger 
was smaller than 0.5 times and spacing of the electrode finger which adjoins 
each other between these two IDT(s)34 and 35 was carried out, only the gap 
between electrode fingers of this part became smaller than the gap between 
electrode fingers of other parts, and it had the problem of being easy to generate 
poor aluminum etching in a production process in this part. 
[0067] Poor aluminum etching of this gap section had the problem of leading to 
property degradation of a filter by the increment in loss by the acoustical 
discontinuous part of a surface acoustic wave occurring etc. 
[0068] Moreover, when one side of each of these adjacent electrode fingers 34a 
and 35a was [ another side ] a ground electrode in a signal electrode, in the case 
of the signal electrode, between signal terminals also short-circuited [ one side ] 
another side by poor aluminum etching with the signal electrode, and since the 
problem that a surface acoustic wave filter does not operate, and the gap were 
small, there was a problem of being easy to cause an electrostatic discharge in 
this part. 

[0069] However, with the second gestalt of this operation, in the surface acoustic 
wave filter of the vertical joint resonator mold equipped with three or more IDT(s), 
a passband is large, and it is hard to cause an electrostatic discharge, and-izing 
of the processing on manufacture can be carried out [ easy ] by making smaller 
than duty of other electrode fingers duty of the electrode finger besides ** of the 
part which IDT adjoins. 

[0070] Then, the communication device 100 which carried the surface acoustic 
wave equipment of a publication in the first of this operation and the second 
gestalt is explained, referring to drawing 14 . 

[0071] As a receiver side (Rx side) which receives, the above-mentioned 
communication device 100 is equipped with an antenna 101, the antenna 
common section / RFTop filter 102, amplifier 103, Rx interstage filter 104, a mixer 
105, the 1stlF filter 106, a mixer 107, the 2ndlF filter 108, the 1st+2nd local 
synthesizer 111, TCXO (temperature compensated crystal oscillator 



(temperature-compensated crystal oscillator))1 12, a divider 113, and the local 
filter 114, and is constituted. As double lines showed, in order to secure balance 
nature from Rx interstage filter 104 to drawing 14 to a mixer 105, transmitting by 
each balanced signal is desirable. 

[0072] Moreover, as a transceiver side (Tx side) which transmits, it has the TxlF 
filter 121, a mixer 122, Tx interstage filter 123, amplifier 124, a coupler 125, an 
isolator 126, and APC (automaticpower control)127 (APC), and the above- 
mentioned communication device 100 is constituted while sharing the above- 
mentioned antenna 101, and the above-mentioned above-mentioned antenna 
common section / RFTop filter 102. 

[0073] And surface acoustic wave equipment given in the first of this operation 
and the second gestalt which were mentioned above can use for the above- 
mentioned Rx interstage filter 104, the 1stlF filter 106, the TxlF filter 121, and Tx 
interstage filter 123 suitably. 

[0074] Therefore, since the used surface acoustic wave equipment has the 
bandwidth more than the former and an EQC, and the above-mentioned 
communication device has an insertion loss and small VSWR, and cannot cause 
proof-pressure degradation easily and can carry out [ easy ]-izing of the electrode 
formation, it can be attaining miniaturization, high-performance-izing, and low 
cost-ization in a miniaturization, high-performance-izing, low-cost-izing, and the 
communication device especially equipped with the passband more than a GHz 
band. 
[0075] 

[Effect of the Invention] duty of the electrode finger which the pitch of some 
electrode fingers from the edge where the surface acoustic wave equipment of 
this invention adjoins other IDT(s) about at least one IDT of IDT formed on the 
piezo-electric substrate as mentioned above was set up smaller than the pitch of 
other parts, and made said pitch small is a configuration set up smaller than duty 
of the electrode finger of other parts. 

[0076] So, it has the bandwidth more than the conventional technique and an 



EQC, and an insertion loss and VSWR are small, and cannot cause proof- 
pressure degradation easily, and the above-mentioned configuration does the 
effectiveness that-izing of the electrode formation can be carried out [ easy ]. 
[0077] IDT which has two or more electrode fingers on a piezo-electric substrate 
other surface acoustic wave equipments of this invention as mentioned above It 
is surface acoustic wave equipment of plurality and the vertical joint resonator 
mold currently formed along the propagation direction of a surface acoustic wave. 
It is the configuration of having set up smaller than duty of the electrode finger of 
other parts duty of the electrode finger which adjoins each other between which 
two IDT(s) at least, and having set up smaller than electrode finger core spacing 
(electrode finger pitch) of other parts electrode finger core spacing which adjoins 
each other between two IDT(s). 

[0078] So, by having set up smaller than duty of the electrode finger of other 
parts duty of the electrode finger which adjoins each other between which two 
IDT(s) at least, the above-mentioned configuration has a large passband, and 
can control generating of an electrostatic discharge, and does the effectiveness 
that-izing of the processing on manufacture can be carried out [ easy ]. 
[0079] The communication device of this invention is the configuration of having 
used the above-mentioned surface acoustic wave equipment, as mentioned 
above. So, since the above-mentioned configuration used the surface acoustic 
wave equipment which has the bandwidth more than the former and an EQC, an 
insertion loss and VSWR are small, and cannot cause proof-pressure 
degradation easily, and can carry out [ easy ]-izing of the electrode formation, it 
does the effectiveness that high-performance-izing and low cost-ization can be 
attained. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the surface acoustic wave filter 

concerning the first gestalt of operation of this invention. 

[Drawing 2] It is the outline block diagram of the surface acoustic wave filter 

concerning the first conventional example for a comparison. 

[Drawing 3] It is the graph which shows the insertion loss and passband of each 

surface acoustic wave filter concerning the first gestalt and the first conventional 

example of this operation, respectively. 

[Drawing 4] (a) is a graph which shows broadband-ization by each three 
resonance modes, it is the explanatory view showing the frequency relation of 
the resonance mode in the surface acoustic wave filter of this invention, and (c) 
is [ (b) is the outline block diagram of the surface acoustic wave filter for 
producing each / these / resonance mode and ] the explanatory view showing 
active current distribution to show each three above-mentioned resonance 
modes, respectively. 

[Drawing 5] It is the graph which shows the propagation loss when changing duty 
of a ** pitch electrode finger in the first gestalt of this operation. 
[Drawing 6] It is the graph in the first gestalt and the first conventional example of 
this operation which shows the frequency characteristics of the amplitude 
(insertion loss), respectively. 

[Drawing 7] It is the graph in the first gestalt and the first conventional example of 



this operation which shows the frequency characteristics of VSWR, respectively. 
[Drawing 8] It is the outline block diagram of the surface acoustic wave filter 
concerning the second gestalt of operation of this invention. 
[Drawing 9] It is the important section enlarged drawing of the above-mentioned 
surface acoustic wave filter. 

[Drawing 10] As a comparison, it is the outline block diagram of the surface 

acoustic wave filter of the second conventional example. 

[Drawing 11] It is the outline block diagram showing other examples of the 

surface acoustic wave filter of the above-mentioned second conventional 

example. 

[Drawing 12] It is the graph which shows the frequency of each resonance mode 
shown by drawing 4 , and relation with IDT-IDT spacing. 
[Drawing 13] It is the important section enlarged drawing of above-mentioned 
IDT-IDT when making the above-mentioned IDT-IDT spacing into 0.5 or less 
times of the wavelength decided by the pitch of an electrode finger. 
[Drawing 14] It is the important section block diagram of the communication 
device of this invention. 
[Description of Notations] 

3 IDT (Comb Mold Polar Zone) 

4 IDT (Comb Mold Polar Zone) 

5 IDT (Comb Mold Polar Zone) 

10 Electrode Finger 

1 1 Electrode Finger 

30 Substrate (Piezo-electric Substrate) 

[Translation done.] 
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